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y2 (54) Titie: METHOD OF MAKING A SHELF STABLE EDIBLE SNACK HAVING AN OUTER DOUGH LAYER 

5^ (57) Abstract: The present invention is directed to a method of making a shelf stable edible snack. The method comprises the steps 
of: (A) providing an edible core having an outside surface; and (B) applying at least one outer dough layer that substantially covers 

vg** the outside surface of the edible core; wherein the outer layer is applied by a method comprising the steps of: (a) applying a base 

^? liquid onto the outside surface of the edible core, thereby forming a liquid coated component; (b) applying a dry powder to the liquid 
coated component, thereby fomiing an edible layered component; and (c) optionally, (i) drying the liquid coated core after step (a), 
(ii) drying the edible layered component after step (b), or (iii) drying the liquid coated core after step (a) and drying the edible layered 
component after step (b); and (d) cooking to form the shelf stable edible snack, wherein the outer dough layer has a water activity of 

^ about 0.2 to about 0.8 at 25 **C. 
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METHOD OF MAKING A SHELF STABLE EDIBLE SNACK 
HAVING AN OUTER DOUGH LAYER 

CROSS REFERENCE TO RELATED AE^PLICATIONS 
This application claims the benejBLt of S. Provisional Application 
Ser. NTo. 60/403,268 that was filed on August 14, 2002-, the contents of which, are 
incorporated by reference. 



Field of the Invention 

[0001 ] The present inventioii is directed to edible snac^lc foods. More particia-larly, 
the present invention is directed to shelf stable edible smack foods that comprise an 
edible core that is substantially covered by an outer doiagh layer. 

Related Background Art 

[0002] Snack foods are popular items that many consmmers like. Consumers buy 
them as treats for themselves or for their pets. One of "tiie reasons why they axe so 
appealing is that they generally taste good. Many snaclcs are also designed to have 
a corLvenient serving size, vs^liich consumers also like. Another positive attrib>ute is 
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that tiiey require little to no preparation time, making them for the most part, read3r- 
to-eat 

[0003] Snacks are available in a variety of forms and are made in a variety of 
ways. Oxie particular type of snack is designed with a center filling that is 
surround-ed by an outer shell. Thtese snacks may be made by processes that include 
emrobing and extmding. Often, these snacks are coextruded, where an outer shell 
surrounds a central core of material. Coextruded snacks have wide appeal because 
of the unique combining of textuxe, composition, color, or flavor between the 
central core from the outer shell xnaterial. Often, the shell and core materials are 
processed in separate extruders. The separate mat^als are then extruded through 
concentric dies in a die plate mounted across the discharge end of one of the 
extruders. Typically the two extruders are positioned pexpendicular to one another-, 
with the discharge ends of the extruders abutting one another. One of the materials 
is extrad.ed and forms the outer sliell portion, which is a lioUow rope. The other 
material is extruded simultaneously into the hollow portion of the outer shell rope, 
forming the center filling. This process requires signifies ant capital investment in 
equipment and is difficult to maintain and operate, makiaig it an imdesirable way to 
manufacture a snack food product. Moreover, some ingiredients and components 
that are sticky or difficult to handle are difficult to extrude. 
[0004] Xhus, a simpler method of applying an outer layer over a food core to 
manufacture snack foods is desired. 



stable edible snack. The method, comprises the steps of: (A) providing an edible 
core having an outside surface, axid (B) applying at least one outer dough layer that 
substantially covers the outside surface of the edible core, wherein the outer dougbr 
layer is applied by the method comprising the steps of: C^) coating the outside 
surface of the edible core with a tase liquid, thereby forming a Hqmd coated core; 
(b) applying a dry component to the liquid coated core, thereby forming an edible 
layered oomponent, and (c) optionally, (i) drying the liqiaid coated core after step 



SUMMARY OF THE INVENTrON 



[0005] The present invention is directed to a method for: manufacturing a shelf 
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(a), (ii) drying the edible layered componeat after step (b), or (iii) drying the liqx:iid 
coated core after step (a) aad drying the edible layered component after step (b); 
and (d) cooldng to form the shelf stable edible snack, whOTein the outer dough 
layer has a water activity of about 0,2 to about 0.8 at 2 5*C. 

[0006] Included in the present invention is a shelf stable edible snack comprising: 
an edilDle core selected from the group consisting of: uoxts, nut derivatives, meats, 
meat derivatives, firuits, fruit derivatives, cookie bits, crackers, cheese, cheese 
derivatives, legumes, yogurts, yogurt derivatives, tomato sauces, vegetables, 
vegetable derivatives, confectioneries, and mixtures tlxereof; and an outer dougbi 
layer, that is flour based, the outer dough layer having a minimum of 50 wt.% fLour 
and less than 50 wt.% sucrose based on the total weight of the dough layer, 
wherein the outer dough layer substantially surrounds the edible core and the ovater 
dougfci layer has a water activity from about 0.2 to aboxit 0.8 at a temperature of :25 
X and wherein said shelf stable snack is microbiologLcally stable for at least 2 



[00O7] The present invention provides a novel metho<l for making a shelf stable 
edible snack that has an edible core and a dough layer-, e.g., bread. The outer 
dougla layer is appUed in a unique way, where the outer layer is apphed as a 
coating. In a preferred embodiment, the outer dough layer, e.g., bread, grain, 
muffiLn, cookie, cake, or other variant is separated into two components, and 
applied as a separate Uquid and. a separate dry component. The combination of the 
two oomponents forms a layer of food over the edible core surface. This makes the 
outer dou^ layer of the invention somewhat unique and different from 
conventional dough, which has been subjected to mixdng and/or kneading. This 
new and unique method of making a food snack is paxrticularly usefril whea making 
a product that has a soft, sticky, or tacky outer layer and provides a unique textiare. 
[00O8] The term "shelf stable" is understood to meait that the product has a 
microbiologically stable shelf life and/or an organoleptic stable shelf life of at least 
about 2 months when subjected to environmental conciitions where the tempera^ture 



months. 
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is at>out 40 *F to about 80 "F and the relative humidity^ is about 25% to about 75%. 
That is, the shelf stable edible snack does not experience microbiological spoilage 
undCT these conditions and/or is organolepitcally stable under these conditions. 
More preferably, the environmental conditions are snch that the temperature is 
about 55 to about 65 "F and the relative humidity is about 50% to about 6 0%. 
The shelf life of the shelf stable edible snack is preferably at least about 6 months. 
More preferably, at least about 9 months. Preferably, the shelf stable edible snack 
is microbiologically stable without the use of preservatives. 

[00O9] Staling of products is well recognized in the industry as a major issue. The 
shelf stable edible snack is desirably essentially free o f staling for at least 2 
months, preferably at least 6 months, and most preferably at least 9 months. The 
degree of staling is determined by performing a degree of diflference test using a 
trained sensory panel. A scale from 1 to 6 is used. Products rated a 1 are sadd to be 
iderxtical to product initially made. A rating of 3 indicates that there is a 
perceivable difference. A. rating of 4 or more indicates a strong difference. 
[0010] In one embodiment, the shelf stable edible snack is a bite sized snac!Ic. The 
term '"bite sized" is used hierein to denote products that resemble and/or are similar 
to rLOimal sized products, but are sized so that the whole product or most of "the 
product can be conveniently placed inside a consumeir's mouth. Bite sized 
products often tend to be about 1 to about 6 cm in len^gth, 

[0011] The method of the present invention comprises the step of applying -at least 
one dough layer that substantially siurounds or covers the edible core, wherein the 
dou_gh layer is applied by coating the surface of the edible core with a base liquid. 
This is followed by applying a dry component onto th-e liquid coated core. Iba 
adddtion, one or more dryixig steps may be included. Drying may be p^formed 
after the surface of the edible core is coated with the base Uquid or after app lying 
the dry component to the liquid coated core, or after esach step. Whether the= drying 
step is needed or not will "be determined by factors suc:h as the ingredients, product 
design, and process conditions. Moreover, the base Liquid and dry component may 
be apphed multiple times in order to build up the thicUcness of the outer dough 
layer. Alternatively, the Haickness of the exterior surrounding the edible cor-e may 
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be built up by coating the edible layered component with a second liquid aJid if so 
desired, applying a second dry component onto the liquid coated componeait. 
These steps caa be repeated as often as needed to develop the desired oute:r layer 
thickness. 

[0012] Preferably, ttie outer dough layer has a water activity of less than about 0.8 
at 25 "C. 

[0013] The shelf stable edible snack of the present invention is preferably- made 
using a coating process. The process applies a- base liquid onto ttie surface of the 
edible core, which substantially covers the surface of the edible core. This is 
followed by applying a dry component onto the somewhat tacky surface odf the 
edible core. The dry component should be applied in a manner that facilitates even 
coverage of the piece. For example, in a panning operation, the pan would be 
charged with the edible cores. As the pan rotartes at a preset number of resolutions 
per minute, the edible cores move around in a tumbling fashion. A measimxed 
amount of a base liquid is applied onto the edi"ble cores. The mixing created by the 
tumbling action distributes the base liquid ove>T the edible core pieces. Next, a dry 
component, such as flour, is applied over the liquid coated edible core pierces. 
Again, the tumbling action is used to spread ttaie dry component over the e^dible 
core pieces. In a preferred embodiment, one or more drying steps are incLiided. 
Drying may be performed after the edible core pieces are liquid coated an<]/or after 
the dry component is applied. Typically, conditioned air, i.e. air at a contjroUed 
temperature and humidity, is introduced into tlae apparatus/equipmentto facilitate 
drying. 

[0014] Equipment suitable for performing coating operations include, coating 
pans, mixing vessels, coating tubes, fluidized iDed dryers, and the like. 
[0015] The edible core may be any food prodruct or a combination or two or more 
components. Non-limiting examples include 3iuts, nut derivatives (e.g., |>eanut 
butter), meats, meat derivatives (e.g., pepperanii , spam), fruits, fruit deriv^atives 
(e.g., jelly), cookie bits, crackers, cheese, cheese derivatives (e.g., imitation 
cheese), legumes, yogurts, yogurt derivatives <yougurt powder), tomato sauces, 
vegetables, vegetable derivatives (e.g., sun dried tomato), confectioneries^, and 
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mixtuies tihereof. In addition, fhe edible core may be fonned. by any suitable 
process. For example, starch molding, roll depositing, extrusion, coextrusion, 
layering, and coating are just some of the processes that may be utilized or 
combined together. 

[0016] In one particular embodrtnent, the edible core is formed by applying a food 
coating aroimd a central core. The coating may be apphed b^y any suitable method 
For example, the central core may Ije a meat filling, which is. then coated with a 
cheese coating. The resulting conxponent would then be usecd as the edible core of 
the present invention. It should be understood that more than one coating may be 
apphed over the central core in order to form the edible core. 
[0017] The thickness of the outer <lough layer may be built uip by applying a 
second hq[idd over the layered edible cores. This is usually followed by applying a 
second dry component onto the wetted liqxiid coated cores. These steps are 
repeated until the desired thickness is achieved. In one embodiment, these steps 
are repeated from about 1 to about 25 times. 

[0018] The second Uquid maybe the same or different from the base Uquid. The 
same is true for the second dry component. That is, the secoixid dry component ma>^ 
be the sanae or different from the dry component. If the second liquid and the 
second dry component are the same as the base liquid and the dry component, then 
the appUcation of these materials will build up the thickness of the layer. If either 
one of the second liquid or the second dry component are different from the base 
liquid or the dry component, then tlie apphcation of these materials results in a new^ 
layer. 

[0019] In one particular embodiment, the dough layer is fonmed by adapting a 
"Sponge Method" to the dough forming process. Using the Sponge Method, a 
sponge is formed by combining yeast, water, and a portion odf the flour, and holding 
the sponge mixture for about 0 minutes to about 60 minutes, which allows the 
yeast to develop, as the yeast feeds off the flour. Typically, 1 ess than about 5 
of the total weight of flour that is used in the outCT dough lay^er is used to make the 
sponge. Xhe sponge mixture is then used as either the base liquid or second Uquid 
that is applied onto the edible cores. For example, the proce^ss may involve the 
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Steps of (a) applying a base liqxiid comprising a hnmectant such as glycerin and 
water to the edible cores, (b) applying dry components, (c) applying a second liqudd 
comprising flour, yeast, and w^ater, and (d) another application of dry components^ 
Steps (a) through (d) are repea.ted xmtil a dough layer of the desired thickness is 
formeci. The advantage of the sponge method is that glycexin, which can impede 
the development of the yeast, can be kept separate from the yeast. Altematively, 
the base Uquid and the second liquid may be switched, so that the base Uquid is 
comprised of yeast, flour and water, and the second Uquid contains glycerin and 
water. In addition, dryiag steps may be incorporated after any of steps (a), (b), (c> 
and/or (d). Optionally, butter and/or oil maybe included ixi the sponge mixture. 
The Sponge method can also l^e modified so that glycerin can be combined with 
the sponge mixture just prior to applying the mixture onto the edible cores, and 
then thie dry components would be appUed. 

[002O] The thickness of the oxater dough layer is determined by product design 
requirements, Ihgeneral,the thickness of the outer dough layer is from about 1 
mm to about 6 mm, preferably^ between about 1 mm to about 3 mm, and more 
preferably between about 1 mm to about 2 mm. 

[0021] As stated above, the oxater dough layer is formed by applying a base Uquid. 
and then applying a dry component. This may be performed using a batch, semi- 
batch or continuoiis process. The base liquid is comprised of glycerin, salt, and a 
liquid carrier, such as water and/or com symp. Preferably, pre-gelatioized starch £s 
added to the base Uquid to give it a batter like consistency. The base hquid may 
also contain flavorings, colorings, texturizers, vitamins, minerals, and the like. 
[0022] The dry component is comprised of flour. Any typ e of flour may be used. 
Other ingredients which may be added include, but are not limited to, emulsifiers, 
enzymes, flavorings, colorings, texturizers, vitamins, minexals, and the like. In a 
preferred embodiment, the present inventors have discovered that by roasting a 
portion or all of the dry component, flavor attributes are d&veloped in the dry 
component. It appears that roasting a portion or all of the c3ry component imparts a 
significant amount of flavor irtto the dry component and as the dough layer is 
appUed, a cooked flavor is ahready present. Another advan.i:age of including the 
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roasting step is that if tixe shelf stable edible snaok is to be cooked, it may jreduce 
the cooking time. Moreover, a shorter cookmg time has the added benefit of 
reducing the incidence of liquid bleeding Scorn ttxe edible core into or out of the 
outer dough layer. This means that a higher quality end product can be produced. 
[0023] In a particular einabodiment, the outer dough layer has a minimum of 50 
wt.% flour, preferably at least 55 wt.%, more preferably at least 60 \vt.%, even 
more preferably at least 65 wt.%, still even more preferably at least 70 wt.3^, yet 
even more preferably at least 75 wt.%, and most preferably at least about S 0 wt.% 
flour. 

[0024] The outer dougfci layer has less than 50 w-t.% sucrose, preferably less than 
45 wt.%, more preferably less than 40 wt.%, eveai more preferably less thaxi 35 
wt.%, still even more preferably less than 30 wt.^^, yet even more preferab ly less 
than 25 wt.%, and most preferably less than 20 wt.% sucrose. 
[0025] The shelf stable edible snack may be subjected to a cooking step after the 
outer dough layer is applied. Any suitable means of cooking may be used. For 
example, the shelf stable edible snack may be cooked by baking, microwaving, 
flying, steaming, boiling, broiling, roasting, drying, dielectric heating, ultrasonic 
heating, high pressure low temperature heating, and the like. Preferably, tlie shelf 

stable edible snack is baked in an oven that tum1>les the shelf stable edible snack as 

I' 

it is being baked. This may be accompUshed by positioning a rotating apparatus, 
e.g., drum, inside an oven or by designing an oven that rotates as it heats thxe 
product. The tumbling action assists in cooking -the shelf stable edible snack 
evenly. In a preferred embodiment, the cooking step is a baking step whicti is 
performed at a temperature of from about 135 to about 235 *C, preferably from 
about 176 **C to about 204 °C, for a period of less than about 15 minutes, preferably 
about 2 minutes to aboml: 10 minutes. 

[0026] In one particularly preferred embodiment, the shelf stable edible sntack is 
subjected to a freezing step before cooking, e.g., Tjaking. Applicants have f oxmd 
that when the shelf stable edible snack pieces ar^ frozen to a temperature o f about 
-10 "C to about -40 'C, the cooldng step maybe performed at a higher temperature 
for a shorter period of tixne. A preferred frozen temperature is about -30 '^C to 



tt 
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about -20 "C. Jn, the frozen state, the outer dough layer can be rapidLy baked at a 
higher temperature, while minimizing the exposure of the edible core to high 
temperature effects. For example, the shelf stable edible snack pieces may be 
frozen for two hours and then baked at from about 135 ^'C to about Z35 "C for a 
period of less than about 12 miautes. Preferably the frozen snack is leaked at a 
temperature from about 175 "C to about 23 5 "C, for about 3 minutes to about 10 
minutes. 

[0027] The shelf stable edible snack may take the form of various slaapes as 
required by the product design. However, it is preferred that the shelf stable edible 
snack have a substaxitially spherical shape or lentil shape. This is desirable because 
a spherical or lentil shape faciUtates the appUcation of an even outer layer coating 
surrounding the edible core. 

[0028] Moreover, the shelf stable edible snack maybe ftuther shaped prior to or 
after the cooking step. The product may be manipulated using any means 
necessary to obtain the desired shape. In one example, a shelf stable edible snack 
may be compressed in a mold, giving it a sandwich shape. 
[0029] Additional processing steps may be utilized to faciUtate prooessing. For 
example, a non-sticldng agent, such as flour, may be introduced into the coating 
apparatus prior to or after introducing the edible core pieces. The nooa-sticking 
agent reduces the sticking between the edible core pieces. Another beneficial step 
that may be included is to freeze or chill the edible core pieces prior to applying the 
liquid and/or dry component. This helps maintain the shape of the pieces dxuing 
processing. 

[0030] In another aspect of the present invention, the outer dough layer provides 
the shelf stable edible snack with a unique texture. This is a result of the layer that 
is gradually built up during the coating prooess that is used to apply -the outer 
dough layer. The sluelf stable edible snack may have an outer dougbi. layer with a 
soft texture, or if the shelf stable edible sna.ck is cooked, the texture of the outer 
dough layer may be crunchy, flaky, or breadlike. In one embodiment, the outer 
dough layer is applied creating a filo doughi layer, which when baked, creates a 
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fluffy multilayered crust. In another embodiment, the outer dough layer is a bread 
or breadlike with spices, herbs, meat, and or cheese added. 
[0031] The color of the shelf stable edible snack is typically golden brown. 
However, it should be understood that the shelf stable edible snack may be colored 
as need be to satisfy product design reqxiirements. 

[0032] The size of the shelf stable edible snack is also largely determined by 
product desiga requirements. In general, the weight of the edible snack is about 5 
to about 20 grams, with the edible core weighing about 3 to abouLt 15 grams and the 
outer dough layer about 5 to about 17 grams. 

[0033] In an alternative embodiment, the method for niaking a slielf stable edible 
snack comprises the steps of: (A) providing an edible core having an outside 
surface; and (B) applying at least one outer dough layer that subs-tantially covers 
the outside surjEace of the edible core, therein the outer dough la^er is applied by 
coating the edible core with a liquid suspension comprising flour^ glycerin, salt, 
and a liquid carrier, such as water and/or com symp. In a preferred embodiment, 
the outer doughi layer has a water activity of less than about 0.8 a^t 25 ^C. 
[0034] Optionally, the hquid coated edible component may be fuirfher processed 
by ^plying additional s^plications of the hquid suspension onto the edible 
component Preferably, from about 1 to about 25 appUcations are applied. 
[0035] The base Uquid of the present invention is typically applied first to impart a 
tacky texture to the surface of the edible core. This makes applic ation of the dry 
component more successfiil. Ingredients such as glycerin, salt, arad a liquid carrier, 
e.g., com symp, and/or water, typically make up the base liquid. Preferably, the 
base liquid is comprised of at least one ingredient selected from tlie group 
consisting of com syrup, water, glycerin, salt, fat, fruit juices, fruit purees, 
emulsifiers, colors, flavors, and mixtures thereof. 

[0036] Com syrup may be included in the base liquid to raise flie? solids content. 
Not all com syrups have the same conaposition, in fact, there is a ^considerable 
range depending primarily on the extent of hydrolysis used in theix preparation. In 
the present invention, the com syrup preferably has a dextrose equivalent (DE) of 
about 4 to 68, more preferably about 3 O to 50. Com syrups have a characteristic 
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flavor of tJxeir own, and if used in excessive amounts they mary interfere with the 
flavor of th.e shelf stable edible sna.ck. If com syrup is includ«i, it is from about 0 
wt.% to about 25 wt.% of the total weight of the base liquid. Preferably, from 
about 5 wt. % to about 25 wt.%. 

[00371 Th^ outer dough layer of ttie shelf stable edible snaclc is design to be a 
cracker, a bread, a cookie, a muflSn, a granola, a cereal, a soft pretzel, or mixture 
thereof. Typically, ingredients suoli as, flour, starch, hxmiectants, dough 
conditioners, en2ymes, emulsifiers, yeast, chemical leavemng agents, fat, 
preservatives, and sugar may be used to form the outer doughL layer. In a preferred 
embodiment, the dry component is fat based, dough based, dairy based, protein 
based (e.g.^ nut meats), grain based, or a mixture thereof. 

[0038] The dry component is com.prised of at least one ingre<iient selected from 
the group consisting of flom:, baking powder, milk powder, siagar, starch, proteia, 
gums, enzymes, cheese powder, salt, soluble fiber, insoluble dfiber, vitamins, 
minerals, leavening conditioners, dough conditioners, andmi:xtures thereof. 
Particularly preferred enzymes are those enzymes that have an anti-staling affect on 
the product. 

[0039] Suitable starches include, l3ut are not limited to cereal grains, legumes, 
tubers and roots, maltodextrins obtained from the paitial hydrolysis of starch, 
glycogen, native, unmodified starolies, pre-gelatinized starches, chemically 
modified starches, high amylose starches, waxy starches, and. mixtures thereof. 
[0040] In a preferred embodiment, the outer dough layer is thread or breadlike. 
Even more preferred, the bread or iDreadlike layer has a flavor", such as grape flavor. 
This may be achieved by including a flavorant in the outer dough layer 
formulation. 

[0041] Optionally, a barrier may t>e applied around the edible core before applying 
the outer dough layer. For example, a film coating of hydroxiy propyl methyl 
cellulose may be applied around ttie edible core to help protect the integrity of the 
edible core from heat during processing. Additionally, the e^ble core itself, may 
iuclude hydroxy propyl methyl cellulose. 
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[0O42] In a preferred embodiment, vitamins and/or pxocess sensitive compoii.ents, 
e.g., heat sensitive ingredients, are incorporated into tJie shelf stable edible product 
in either the edible core or in a separate layer that simrounds at least a portion of the 
edible core. By incorporating these components in thds way, preservation of tLhe 
components can be achieved, while ininimizing impaot to the flavor and texture of 
the product. 

[0043] Moreover, the edible core may contain protein based components sucln as 
egg whites and the like. 

[0044] Optionally, the shelf stable edible snack may Include preservatives, 
stabilizers, flavors, and the lilce. 

[0045] The product design of the shelf stable edible snack and the selection of the 
processing method that will b>e employed will largely determine the application 
size of the base liquid and the dry component that is appUed for forming the outer 
dough layer. 

[0046] The weight ratio of ttie outer dough layer to tibie edible core will be 
dependent upon product desi^ requirements. As a general guideline, the weight 
ratio is about 0.5:1 to about 6:1, preferably about 0.75:1 to about 5:1, and most 
preferably about 1 : 1 to about 4: 1. In a preferred embodiment, the outer dougti 
layer to edible core ratio is about 1:1. 

[0047] The total moisture content, i.e. water content, of the shelf stable edible 
snack is from about 2% to al>out 30%, preferably from about 10% to about 23%, 
and more preferably from about 13% to about 17%. 

[00^48] In order to prevent nxicrobiological spoilage of the shelf stable edible 
snack, it is important that the water activity of the edi'ble core and the outer dough 
layer be controlled during manufacturing. For the puxposes of this application, the 
water activity is defined as thie vapor pressure of a co3:nposition divided by liie 
vapor pressure of pure water imder the same conditioxis. In the present invention, 
the water activity of the shelf stable edible product is designed to be su£Bcien-tly 
low^ enough, e.g., less than 0. 85, to prevent the growUh of most pathogenic and 
spoilage bacteria. To inhibit the growth of molds auci yeast, the water activity of 
the shelf stable edible product is ideally less than abo"ut 0.8. 
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[0049] The water activity of the edible core after cooking is less than, about 0.8 at 
25 *C. Preferably, the water activity at 25 °C is ft^om about 0-2 to about 0.8, more 
preferably from about 0.4 to about 0.75, even more preferably from aJbout 0.5 to 
about 0.7, and most preferably from about 0.55 to about 0.65. 
[0050] The outer dough layer after cooking lias a water activity that is less than 
about 0.8 at 25 'C. The preferred range for tlie water activity at 25 ''C is from 
about 0.2 to about 0.8, more preferably from, about 0.4 to about 0.75, even more 
preferably from about 0.5 to about 0.7, and most preferably from about 0.55 to 
about 0.65. 

[0051] The amount of water that is in the outer dough layer prior to oooking is 
from about 9 wt.% to about 16 wt.%. Preferably from about 10 wt.%> to about 15 
wt.%, more preferably from about 1 1 wt.% to about 14 wt.%, and most preferably 
from about 12 wt.% to about 13 wt.% of the outer dough layer is water. 
[0052] Li a preferred embodiment, the process used to make the outor dough layer 
of the invention requires less water than a conventional dough making process. 
This can be demonstrated by calculating a dry component to wet comLponent (D/W) 
ratio for the dough. For example, a dough formed using a conventiomal process, 
which includes mixiing and kneading steps, tias a D/W ratio of about 1.6:1. In 
contrast, the outer dough layer formed by ttie process of the inventioii, where a 
base liquid is applied followed by dry components has a D/W ratio of about 2.4. A 
higher D/W ratio indicates that less water is required to make the doixgh. 
[0053] The fat content of the shelf stable edible snack is from about "7% to about 
30%, preferably from about 10% to about 20%, and most preferably firom about 
10% to about 18% leased on the total weight of the shelf stable edible snack. 
[0054] The outer <lough layer has a fat content of from about 1% to about 10%, 
preferably, from about 3% to about 7%, and more preferably from about 5% to 
about 8%. 

[0055] To extend tiie shelf life of the shelf stable edible snack, apaclcaging step 
may be included. The packaging step may involve nitrogen flushing "to purge gases 
from the package. In addition, the package itself may be designed using high 
oxygen and/or high, moisture barrier materials. For example, a multilayer structure 
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providing high moistxure and guaranteed oxygen barrier properties and/or a 



lamination with good hot tack and excellent sealing through particulate matter may 
be used. 

[0056] It is desirable that the shelf stable edible snack be food litce, much like a 
sandwich. Thus, it is particularly preferred that the shelf stable edible snack have 
an edible core comprised of meat or meat derivatives, surrounded by a bread or 
breadlike dough.. For example, the shelf stable edible snack may have an edible 
core made of ham and an outer layer of bread. More preferably, the edible core 
may contain ham and cheese, while the outer dough layer is desig;ned to be a bread 
or bread like. 

[0057] Non-limiting examples of the shelf stable edible snack include, a peanut 
core with a surrounding cracker layer, a ham jerky core with an oxiter cheese layer, 
a jelly core surrounded by peanut butter that is surrounded by a bxead, cracker, or 
biscuit layer, a peanut butter core with, an outer jelly layer that is surrounded by a 
bread, cracker, or biscuit layer, a jelly core with a cream cheese derivative layer 
that is surrounded by a bread, cracker, or biscuit layer, a pepperoxii core surrounded 
by a cracker, a shelf stable meat core C^-g-» liam> beef jerky) with a bread, cracker, 
or biscmt layer, a cheese core surrounded by a bread, cracker, or "biscuit layer, a 
fruit piece core surrounded by a cracker, cookie, muffin, granola^, or grain layer, a 
cookie with an outer caramel layer, an-d the like. In a particularly preferred 
embodiment, th.e shelf stable edible srxack has an edible core made of ham and 
cheese, which is surrounded by a dough layer of bread. 

[0058] The outer dough layer may also be treated with a caustic solution, such as 
sodium hydroxide, and salt. Upon baking, the treated outer dough layer develops a 
pretzel like texture. 

[0059] The shelf stable edible snack of the present invention pre?ferably has a 
caloric density of about 1.5 to about 5 calories per gram. Preferably, the caloric 
density is about 2 to about 4 calories per gram. 

[0060] It should be xmderstood that thie shelf stable edible snacks of the present 
invention are designed for human or animal consumption. 

[0061] The following non-limiting examples provide formulation guidelines for 
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making a whole grain sweet doixgjti, a soft pretzel, and a wliole wheat or white 
bread doxig^. 

EXAMPLE 1 
Wtiole grain sweet dough 



Dry Coraponents 



Ingredient 


% 


Toasted, soft wheat flour 


50-80 


Toasted, whole oats with brown sugar 


10-3 0 


Wheat Germ 


10-30 


Flour Salt 


0-1 


Wet Components 


Ingredient 


% 


Water 


20-50 


Com Syrup or equivalent 


20-70 


Canola Oil, Anhydrous milk fat. 


0-5 


Glycerin 


10-30 


Hydroxy Propyl Methyl Cellulose 


10-30 


Vanilla Extract Flavor (optional) 


0-3 



Pre toast/roast procedure 

Toast/Roast flour in an oven that has been preheated to a temperature of 
176.7 "C (350 ''F) for 40 minutes, turning every 10 minutes to a golden brown 
color. Optionally, milk powder and/or sugar may be included. 

Panning procediure 

1 - Apply pastry flour to pan and add frozen edible cores. 

2. Apply film coat of HPMC and pastry floior to frozen edible cores. 

3 . Refreeze to ^23.3 to - 40 °C (-10 to - 40 "F) for 10 - 20 minutes. 



wo 2004/016103 

-16- 



T/US2003/025783 



4. Apply altematmg applications of dry and ^et ingredients at a 1 .S :3 ratio. 
Note: Application size will be determined by" the final ratio of the edible 

core to liquid to dry component. Preferably the ratio is 1:0.5:0.5. 

5. Bake at 162.8 ^ C (325 "F) for 2 minutes, oool for 5 minutes, theix bake 
SkXi additional 2 minutes. 

6. Optionally, fruit pieces can be substituted, for the toasted oats to nuake a 

muffin coating. 

Example: Blue Berry Muffin containing blueberry pieces in dough. 



EXAMPLE 2 
Soft Pretzel 

IDry Components 



Ingredient 


% 


Soft wheat floxir 


60-80 


Shell Dry Mix MFUSA Spec 04201* 


5-15 


Instant Gum 49345 CNI 


5 - 15 


Flour Salt 


0-1 


"Wet Components 


Ingredient 


% 


Water 


20-50 


High Fructose Com Syrup 


0-10 


Canola Oil 


0-5 


Glycerin 


10-30 


Hydroxy Propyl Methyl Cellulose 


10-30 


Lecithin 


0.1-1 


Caustic (Sodium Hydroxide Solution 
1- 2% ) 


0.1-1 


Yeast, Flour, Water, and Butter 


0-5 



wo 2004/016103 



-17- 



T/US2003/025783 



♦Combination of modified starch, dextrose monohydxate, sodium 

bicarbonate, sodiorm acid pyrophosphate, salt, hydrogenated soybeaoL oil, L-cysteine 

hydrochloride, diacetyl tartaric acid ester of monoglyceride 

Pre toast/roast procedure (optional) 

Toast floixr in 176.7 *C (350 "F) preh.eated oven for 40 minutes, turning 
every 10 minutes to a golden brown color. Optionally, miUc powder and/or sugar 
maybe included. 

Panning procedure 

1. Apply pastry flour to pan and add firozen edible cores. 

2. Optionally, apply a film coating ofHPMC and pastry floua: to the frozen 
edible cores. 

3. Refreeze to -23.3 to - 40 (—10 to ~ 40 "F) for 10 — 20 minutes. 

4. Apply altemating applications of city and wet ingredients at a 1.8:3 ratio. 
Note: Application size will be detennined by the final ratio of the edible 

core to Uquid to dry component. Preferably the ratio is 1 :0.5:0.5. 
5- Apply caustic solution. 

6, Bake at 162.8 *C (325 °F) for 2 minutes, cool for 5 minutes, then bake 
an additional 2 minutes. 

EXAMPLE 3 
Whole wheat or white bread dough 



Dry Components 



Ingredient 


% 


Toasted soft wheat flour 


20-80 


Unbleached flour - 


0-20 


Non Fat Dry MUc powder 


20-40 


Dextrose 


0-5 
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Herbecal Citrus Fiber 


0-5 


Hydroxy Propyl Methyl Cellxilose 


10-30 


Potato Flakes 


0-10 


Flour Salt 


0-1 


Chemical Leavening Ageats 


0-5 
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Wet Coinponents 



Ihgredieiit 


% 


Water 


5-50 


High Fructose Com Syrup 


0-10 


Canola Oil 


0-10 


Glycerin 


10-30 


Emulsifiers (Lecithin, Panodan SDK, Grinstad 


0-20 


IFF fermented dough flavor (optional) 


0-3 


Yeast Leavening 


0-5 



Pre toast procedure 

Toast flour in 176.7 ""C (350 ""F) preheated oven for- 40 minutes, turning 
every 10 minutes to a golden bxown color. Optionally, m il k powder and/or sugar 
may be included. 

1 • Panning procedure 1 . Apply pastry flour to pan and add frozen edible 

cores. 

2- Optionally, apply a film coating of HPMC and pastry flour to the frozen 
edible cores. 

3. Refreeze to -23.3 to - 40 (-10 "1? to - 40 "F) for 10 - 20 minutes. 

4. Apply alternating applications of dry and wet in-gredients at a 1.8:3 ratio. 
Note: Application size Avill be determined by the fi-n al ratio of the edible 



wo 2004/016103 

-19- 



:T/US2003/025783 



core to liquid to dry component. Preferably the ratio is 1 :0.5 :0.5. 

5 . Bake at 162.8 °C (325 'F) for 2 minutes, cool for 5 minutes, then bake 
an additional 2 minutes. 

6 . Optionally, whole-wheat flour may be substituted for the soft flour. 
Tlie dough may also include herbs and spices for pizza. 

EXAMPLE 4 

S amples 1 tiirough 6 are doughs that were made using the process of the 
invention described in Example 1. Thepercentgelatiniza-tion of starch was 
measured using iodine complexation/spectrophotometry. 

% Gelatinized Starch 



Sample 1 1.36 

2 1.70 

3 2.08 

4 1.94 

5 1.69 

6 1.61 



COMPARATIVE EXAMPLE L 
Samples of conventional doughs were made by coaiventional dough making 
procedures, using the same flour source as in Example 4. The percent 
gelatinization was measured using iodine complexatioii/s£5ectrophotometry. 
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% Gelatinized Starch 



Comp. Sample 



1 



5.21 



2 



3.31 



3 



2.75 



4 



3.53 



5 



4.39 



6 



3.86 



7 



3.62 



The measiaremeat of the present gelatdnization shows that tGhe process used 
to manufacture Sample Doughs 1 through 6 of the invention have a much lower 
percent gelatinization than the dough samplers made using conventdonal metiiods 
(mixing and kneading) as exemplified hy the^ higher values for the percent 
gelatinization in Comparative Samples 1 through 7. 

While the invention has been described abov^e witihi reference to specific 
embodiments thereof, it is apparent that macLy changes, modifications, and 
variations can be xnade without departiag firc^m the inventive concept disclosed 
herein. Accordingly, it is intended to embrace all such changes, inodifications, and 
variations that fall within the spirit and broad scope of the appended claims. All 
patent applicatioixs, patents, and other publics ations cited herein are incorporated by 
reference in their entirety. 
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WHAT IS CLAIMED IS: 

1 . A method of making a shelf stable edible snack, comprising the steps of: 

(A) providiQg an edible core having an outside surface; and 

(B) applying at least one outer dough layer that substantially covers said 
outside surface of said edible core; wherein said outer dough layer is applied by a 
method comprising the steps of: 

(a) coating said outside surface of said edible oore with a base liquid, 
thereby forming a Uquid coated core; 

(b) applying a dry coixxponent having flour to said liqmd coated core, 
thereby forming an edible layered component; and 

(c) optionally, (i) drying said liquid coated cor^ after step (a), (ii) drying 
said edible layered component after step (b), or (iii) dr3dng said edible layered 
component after steps (a) and <b); and 

(d) cooking to form said shelf stable edible snack, wherein said outer dough 
layer bias a water activity of about 0.2 to about 0.8 at 25 "C. 

2. The method of claim 1, wherein said outer dough layer has a water activity oif 
about 0.4 to about 0.75 at 25 "C. 

3. The method of claim 1, ftirther comprising step (e) coating said edible layered 
component with a second liquid and st^ (f) applying a second dry component to 
said liquid coated component of step (e). 

4. The method of claim 3, further comprising step (g) drying said liquid coated 
core aiCter step (e) and/or dryixLg said edible layered component after step (f). 

5. The method of claim 1, wherein said base liquid is comprised of glycerin, saJt, a 
liquid carrier, and pre-gelatinized starch. 



6. The method of claim 1, wherein said dry componertt is fat based, dough based. 
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dairy based, protein based, grain based, or mixtures thereof. 

7. The method of claim 1, wherein said dry component is comprised of flour, 
emulsifiers, and enzymes. 

8. The method, of claim 1, wherein at least a portion of said dry component is 
treated to a roasting step. 

9. The method of claim 1, wherein said cooking step (d) is performed by baking at 
a temperature of from about 135 'C to sbout 235 'C for a period of less than about 
15 minutes. 

10. The method of claim 9, further comprisiag the step of freeziixg said shelf stable 
edible snack prior to said baking step. 

1 1. The method of claim 1, wherein said edible core is selected j&om the group 
consisting of iruts, nut derivatives, meats, meat derivatives, fruits^, fruit derivatives, 
cookie bits, crackers, cheese, cheese derivatives, legumes, yogurts, yogurt 
derivatives, tomato sauces, vegetables, vegetable derivatives, conjfectioneries, and 
mixtures thereof. 

12. The method of claim 1, wherein said edible core has a water activity that is 
less than about 0.8 at a temperature of 25 'C. 

13. The method of claim 1, wherein said outer dough layer is selected from the 
group consisting of a cracker, bread, cookie, muffin, granola, cereal, soft pretzel, 
and mixtures thereof. 



14. The method of claim 1, wherein sadd base liquid comprises flour, yeast, and 
water. 
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1 5. A shelf stable edible sixack comprising: 

an edible core selected fix>m the group consisting of: nuts, nut derivatives, 
nxeats, meat derivatives, fia:iits, fruit derivatives, cookie bits, crackers, cheese, 
cheese derivatives, legumes, yogurts, yogurt derivatives, tomato sauces, vegetables, 
vegetable derivatives, confectioneries, and mixtures thereof; aud 

an outer dough layor that is flour based, sai<l outer dough layer having a 
m inimum of 50 wt.% flour and less than 50 wt.% sucrose based on the total weight 
of the outer dough layer, 

wherein said outer dough layer substantially^ surrounds said edible core and 
said outer dough layer afteir cooking has a water activity from about 0.2 to ahout 
0. 8 at a temperature of 25 C, and wherein said shelf stable edible snack is 
roicrobiologically stable fox at least 2 months. 

1 6. The shelf stable edible snack of claim 1 5, whesrein said outer dough lay^er after 
cooking has a water activit^^ from about 0.4 to about 0.75 at a temperature of 25 ^'C. 



1 7. The shelf stable edible snack of claim 15, wherein said outer dough laj^er is 
comprised of flour, starch, humectant, dough conditioner, enzyme, emulsifiLer, 
yeast, chemical leavening agent, fat, preservative, and sugar. 
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